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Siftmitttd to tha QiparUMit •f PlqrvlM on ligr 23, 19^ in rmrtial
fulflllfl»iit of th« Y*<;iil]«Mnt« for th» d»grM of ili»t«r of Seloaoo*
AHfiuar
The vrnr-0!9R oloetroatAtie gf^mwmtar and hrttuihwaigt trAotro-
gniph hftTt b«oii u9«d to 9ttid7 thi ftMralar disrtrlbwtlMi of proton
gnmm trm tho rM«tl«i C«Ui(d,p)C«u^. A thin tarftt of Ctmo^
tetlMd ^ Pcravar and gold l0af , mm iMnteidtd vith 7*0»llrr daut«r»
•nt* T>Mi aifvlar diatributions for fMnMilon of tha urovad atatt
and tan weoitad lavala of C»a5 ^sjit «lMMirf«d*
Tha Ca^(d,p)Ga^^ raaetion 'vaa ul)aoi'»aU to proeaed prodoad-
nantly I7 atripoing• Tha distrlbftttlona haw baan eoayMirad vith tha
pvadtetiona of tha B«tl«*r strlTvoing thaargr, in ordar to dataralni £ji,
tte anini3aF anMiiitm of tdia oaptiupad nauti'aa*
Tha angoXar aoamita and tiaritiaa for the lavala of OtM^ )»m





Oround Stata 5A, 7A Odd
0.18 Vbr « m»
l*li3 iferr 1 lA, 3A Odd
l«a9 Mkt I lA 3/2 OdM
2*2$ Mar 1 lA 3A OM
2.1tO HfeT lA E^vva
2*aii Mrr 1 <n> 2 lA. 3A, 5A -.
2*96 Mar «. m
3«tli Mar 1 or 2 lA. 3A, 5/fe •
3.32 MiT • <•
34t2 Mrr 1 or 2 lA, 3A. 5A •
Z89'I

Thi r^lAti'w diffBrvntlAl orp«« Motions for fonaitijB of Mm
'mrimam iMylM ho-v» also boon oslevlitsd*
Ths •owlMlan iaHm^md Mm% as alaKli 9heAm of ths dsi«»-
•tsr rof ths lnt«r«etion rsdlw of ths Butler thsovy^ restdtM! in
wdivm dbWndJMtlen mt ^n far all ths dtstrltatlMi siMmm»sisd»
It has bMM sugBSstsd that tha tfaasvsr of Tiliaaw Migr (Kiia thaorsti-
oal prsdiotlsns to mteh ths axnorlasntal rssults*
Thaals Svpsrvlaort W* W* tcwohnsr
Titlai Aasoelata 'Yofsssor of Phjsiot
I »? I'-i'^r. «,
,-h*i.f^i£iisut6^ ti«»»c/ 3«iii wad wXwi
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Ttai nL#i Voltag* lAbomtary at tha HmMhmilla IMtltate of
tea toM iui»g%ljrtjbig imaSMr wiMliM iiiml9§tm oftloioi
isoto'^s to Tn-orldo •xporlamtil dita isnon ^leh mf«<Hetlem of nueleiar
tlyyiim^ aqr bo «rft» Tho «ilel«i lnotcynoo hiw olfiaod ilhoHi «f 00
ppgtom* ^^^ hM • eloMd ihoU of nratronii tho HMrrl^ eaXolat
iMlflpM «ro fOTMOtf Vt AAHNi itfum to tho If7 >^ 8^xill until tht
ifaiU U eloood ftt Ca^^. Gi'i^ has oiw neutron in the If^M shell.
1 2
Kiwitk and Kdamdo and Floaiani ha^i mdi thMvotleal stiidloa of tht
aaaflif»2oTel 8tn:teti2ro ariiinf? frea oonfigTiratiaMi of two, throa, aiid
four idontloal partlelaa in tho
^*fM afaoll m tho basia of tho ^j
aanpling ahtlX aodol* Tht Itttor atithoro polst oixt that a txanaition
from h^ to y^ ooapUjig la antialpatiM! in tht rogtoti f1r«a A • lo to $0*
TMa labopttorr haa atda at loaat Tnrolinimiy iflvaatl^vtloni of tha
aaargr 1»^1" of Cte^^, ca^^
, C«**^f ^^a*^^ « Ca*»*», (W*'^, Ca*»^, and
Qft^» and of Iha aaevlur di strl^sutiom of Ca^^ and Ca^^,
thia axperlmiit invtatltptas tho an^^ular dlatrlbutlon of
trm tha rtaatlon Ca^(dyp)C!a^^. Tht Oa^^ graand atate haa
fi'va nontrona in tht If-y^ ahall o«taida aloaod irtitlls of tO ntutrooi
«Rd to protom* fVdbltaa oommmlas ^^ atatis thit ai« fanmd bgr »*
aH—jiatat of tho t±m matroni within tha If•^a; ahall aay ha tx«atad
Hia aasi analytloal]^ aa tho mreblta of 3 oa«t>>oni in the ahoU, aoeord-
ijlg to tht '^holo* ^laoiy.
-X*
mU^a9 Vitnml mif imd^eUhmi le XXirik bMoXo s Md ^'W) •mm^vwi
m^ Xlftm llmiu ^^tX iMfi^ •# wovlMa yitf^* xtf btmot vn •«9S#eil
•XXttlt ^^U m» at mmmm «b «( ^4iD .^^lO «« bMoX» si XX«lt
t-^ «l# lo AhMcr «!i f» XlMte ^ylX flrft Hi MlaJtitflQ XMi#iH*11|iii
AW,
«l# 1« MBi^m/J—ml '^CUVlRlXvtq #BASl !• ilkfli tail ^rfo^MMfftl Ifett
te /4o ,^^W ,MiO ,^^ ,«»*«0 /^«W) ,^^l^ %• iXav^
»^AiO Urn ^^ lo mmlMidttHib ta£vv» ti# 1» boa ^^aO
1» tmUuHtit^tb fotMfum mU aa#%MMniil liiiifnwiia ahfT
a«( ata^ taw«| ^4iD «fr •^45(q«l»)(MiO ml^Mvs «f# m«t aaaNncr
IwwLliraii Ot te aCXarfa baaeXe ahtatao XXcrfa a •.'U •(<^ ot waiiliyati «r^
•wi ^ b«n»l ata #arl[r ea^a^ arit jitiiiaaiiii laCdbiff •awilu 'aj Ot baa
bata^ar atf xfti XXaifi ^^tX aii^ nltlitw aoMhraB arlt aff# >i
-bfieaaa ^XXadi arf# at aao«#«aa C lo MXdb«r aii# aa jjLla/^iy^mB
•Tiaaif# "atatf** aif^ a# |bI
Thi angolar diatrlbtitlaM 9i pgtt— ttam (d^p) vMotiam ars
•f%M tiias«ot«slwd ^ pywMiiiil Madai la tht foiwtxd dirtetlon* In
oxttor to «Kplil2i thMM f<Metlani vltlMfHt peatnlBtlBK lilch -vsIiim of
tlM ttrltipla^ T)rooM« hM bMn Tlsuillwd* Thi
7
lotlnr' thsoiy Tvadlota th* anffttlar distrlbTitloiMi of pgrot^m frai
(d^p) rwMtlcm in tMw of
**^n*f ^^ «»fi^r aiMBli «f «w
nBtrtron* B«tl«r*« ealcullatlnns Indloate that for M^ 0,
of tha angvlar diairlbatlon M«iani aaur 4 • 0^ uteasv 41 la
tfaa anrrla of aisMrwtion* A* tlia iaiamet»ristlQ laltie of £^ la ir^*
•ivaaad, th« vtaAmm •f Hi* tfUr dlataributlon aorta to Uvftr t«loM
if 0« Tf ttm magtOUKt MMitMi oad 9tn^ of itm Initial wmVnm in the
fooatlon on knomi, 4otamlaitl«i of £n ciKnm&pmaijm to thi foraatlon
of gifon loipol in tha finol Molaoi alao datondaoo tha parity and
pOMilblA mlmu of ongtfor mif,—mini, for that lairol* CHootar i«atrle-
tioM wKf ba pUood oa tfat pooolbli iraluaa of oafolar aooontwi for tha
lawl if I • for tha initial nuclona*
In thia «90Ha»nt^ th» Batl?>r thBoiy haa boon «Md to invoati-
fito ito paritlaa and anftiOar aaaMBlo of tha growid atoto fad ton ost-
•tlod levili of Cah^ , liatod in l^bla I.
Gtr^ daeayo t^^ boto oaiooion to "kr^. Tha awMWirod ^li»a for
O 1A^
•r*^ of X • 7/? oai i& • li.TS point to a f^y^ grfiwifl atata because of
tha poaltlQB of 3^^^ on tha s^aidt diagmu tMa la oa tradletod bgr
tiM oxtarana aty^lOMptrtiolo ahall nodal. Ttm $" daoogr has a holf-lifB




Kit # MMiv f V 4i» iMR rartMBo aaiivdtiST. ' a (v{t 1e wiiBf*— writ
•d# Alb trftT: iit te yiHtm* ham mtawmm lAlffsmi mVt tJ .l^ to
-AJhitsfyx id^MvD «Jt«v«C ^aif^ wl itwiH TilJBrsfliK lo ecflMr s^dlMiq
•Ml iwitt «K«X40(I trf^ ^&ttmttBqp» %JttU oX
v "ift aft^f?^ t'-ufti-rf* .... fcj - ' '-> ^"^^
*
warn? ^^ ^'^ •t'aA «l# jm teraite ImwbXXa nz btta w^ to
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0«f9iP V^ • Thia iMUto to Xi>!>r ft • ^•9* If tbcm the |^~ ti«niitl«n
ti tftten to b« «n ftlXoaMl mm, tte rtrolt Is not la djgayiiiit with
tfat «ilir«Hi tliiflA-pftrtlol^ •hill<««Mitl Tv*dl8tlcn of f.^^ for the
growA ttste of Ct^^« SlsM X • for tho growd state of C*^, ths
mtffOMtf dlgtrtbqtlflp of th» pr^atii a«90ftiAt»<l vlth the fcnrs^tion of
fte WMmA state of Cs^- Is sKusstsd to bs shsi«etsrlse<3 by^^^ • 3*
The imti-QMl slsetrostatiQ imstator and broad«4<«tiiB ssignstls
stseetro rarih have bssn oMd to sta^jr ^ts aagaSar distributions of
















iir> ^0 nfjt^ ftfncyn MfJ ifltt) ** X Witt s^ '^'^ ft^hi^ii fjtMwyij
'ZIP OMiltfsilJbvaro iMffjtL ^
» WSitCfP.tSf
tftrgvi* Th0 ixnPivtifiitlMi hu bMB oftyrted out at mi mmtfBt of 7*0
Mrr* Ihi prvlott gioip* AMMintsd with tht groMBd ctsit ftnd tht t«B
«nlt«d Iffirals of Cs'^^ taAin bMn db—
r
t^d at •ii^tMn anglA* bti lwutu
7«1/K ttid 120 (ligfM««
0, ....,_,
>^ flieiif iPr^ri ^*0 le ^i^wfu. o»jxaai
I*;-
IT* IXVnUWllfTAL PROSnORI AID AmMM
(Iwrgtd partlelM mmrglnt tram th» boibntdtod target ^nrm
(I»fl0ot»d 1b tiM mcTVtle flald of th» srttetrogmph and than da-
titttd on BaatMm WTA S^ia plMflap«i*iio i^lstaa* Tha poaltlooa of tha
tPMki along tha plit«a ditemlm thf> radii of uurwilm'a of tha par-
tislM* Calibration of tha irarlooi dlatanoaa alonr the plataa wtm
pra^ooily^ oonparlaon vltli the poaition of alpha-*partiolaa
tram polonluR daflaetad bgr a tacwn spoetrographie flald* Thla pro>
haa baan daaorlbad alaai^iaTa^* Tha plataa naro road \v oovRt-
lag tiai iiMrtiii I of traoki vi^ln aaoh halfHoHHaatar aaetlon along
the filataa* Tte total longth of r^iotoipaphio pltti axpaaad In ana
nax la apfrroxlBBtalgr 76 eantlsptara* To faellitata plata raadlag^
Itai plataa nara eofarad vith thin lagrwrs of aXoHtmii foil dtarlng
Mqpoam a on (^,p) rmm ta prrvant eharfad parttelaa heaTi«»r than
frviona freai raa^lag tfaa aaolilon* Qatallad dMeriptions of thi
MXV«4nt alaetrontatie ^mvrator and tha broad^-raniea apaotrograph
ll-l*?
nava oaan x^ian piaawnara
Tha targot uaad naa T)r9parod hgr C* M« Braaaa^ praaantlar at
tha Itetreraity of utmdit, v^ile i«orklng at this labovatotrgr* tha
»thod HAS o'vaporatlon of CaO onto a thin flln of Fonmaor^ baoted
%er gald laaf• Tha anri^had Ca'^ laotopt f»a raaai-wd in tha fom
of CaCO^ froTs tiia U. 3« AtOHlo "^nmrgy CoaRdaaion, ^tablo Isotopaa
DiTiaion, Oak Hidfsa^ Tonnaaaaa* tha ealoiuB contast «aa 97*99 i»r^
aant Ca^i tha ii^nirltgr ma naiaV Oa^^.
A frith ««
-«r» af/ff •htfin »iiifntw#WK|i oiMBt « y0 b90—n^ amlmloq ami
-msmo TBtf torn mm m^aC^ •cff .^wm»mmZ9 Im(CMom6 oMtf Mr! •wfei»
mm Bl hmemm «^a£q eiiftfinsDAMlr % iHnfml X«tf9# idT .uafAfq txit
i-te0«f aft ta* ^tUmmai^ f^Bimmhtmt^ JMO-fXI
•rraaWMl9 avri^ wMtf «r«f
#s ^UaamnQ tiMMB tSi ^Q xg hmmfmq urn hma ti^gta^ triT
fliB) eotr su jAmitom mm aiplotl ^ao brnkitam mtt .ImC felot ^
Tht Btttler eiflrf*« ahtum la ths rMiilta ^mrm o<
•Itgr of MtoMffft^*^.
.jwfMwJbfrf'' r-"'*





la Mpcbr t0 d»tMnda» itm winm oonMndjwntt la tfa* turc»t«
a luifHj! mm wmA9 bgr HoiA»rdlac th* tirfpit with 6-4lrT proitaM moA
MftlirtiaK thi •lAttiMUgr oattoyd rxroimi ijiwist for the irmms of
Ito MftMtrijif WBlil* TIm mralte of this eranvsr «f« lammttd iji
Fifom 1* A h 0<V«lcyoegqloHb wqwiuw ms toed vith a « jaotougimTii
m^ of 1^0 ^H!Wg» fha pMk for gold S« «inpr(3edJRt»!lar ^<V>)»t
«lii at thi bo%t«if thar^ ilMMraHag my ^mMatatmU of immbs bo-
immn ^0 and 197.
A ytmliMAmr^ boafba«il«iiit of th» taritat with f'-^tmt iMHaNW
«aa nada, twii^ an «q^at«« af ^00 jayaaaailai^ni, audi a apaatpsgittffe
aagla of 30 dagraaa* Tte r«a«ltiag proton ^^roizps wuf at«diad to
forliy tha proaanaa of anaror l<M«2a of Otf'^^ aa foanl ^ C« M*
u An additianal vtrlfiaat&M «m 3atar prarldad ^ aotU^ that
irg^r of proioR grovpa attrlbtxtad to Ca*^^ had tha aorroet dapand-
MM «pen d«
Tha proUalangr hartbaidtni nrovidad infarmtlOB en tha liitaTv-
aitlaa of th«i ^arloua '^a^ lrfala» This iitformtlon naa uaad to
da%agataa tha expoanraa roqulrad to obaarw ths lanala with good
a%atlatioa*
tepaHamtal dita for the an^tilar dl^rlbtAion of Ca^^ nara
cMaiaad with tae boiA^ardnnit axpoatirea at aa«h taaulm tip to 60 dagvaaa^
of Iha diffaranooa In tha Intanaltiaa of tha orotan ^wqw
«^ fe«*rwiSTK; <a%a iffma atdd^ •*<
^JWywHytiit a itfiv htm
.f
^l«t»wt*«ii • fan «BiuQyt0Mt(tate 00^ tt avw^n aa saIv «ibM aaa
•^ Mte#a am Mtvaq MlMt wtt&Xamn aiff ••aaisife OC la «tea
•« .5 ^ tec^ aa ,^ tc alMt xsvm la sMaaai «|# xiJrw
#ai» lBt*M ttf b9btnv; t9S»i urn m»mmtww tmmJt^m^m ak .mbmmB
'" H'-'-v "t':;.:»
a# ftt«f Ma aal^Araof^tni bIOT .tlarat^ awi^uir artr Ito imftlt
laoa il#ia aC«r«r irf» 9rT*.*f« <i* teiiayat aataMp* M mjMiwm
••ai^MaJa
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•MosiA%»d With ttm fonntifln of «lw muloai LhwI*. A yooChwA^rfh-
^mlmjy <m|ki>up» mm W94 t» «lrtelii data for th* kvovqm omimpwaiag
to Urn grouDd ttat« and to thi 0,18, 2JU0, 2«96, and 3*32 l*v X»w2a|
a ^OO-cfdoroeovlarib «|>uauf naa mmd to obtain dMa for the grwpi
•pndlar to tfai 1.13, l.?9» 2*?^, 2«8tt, 3«^» and 3«U2 tbr UmU» AU
data obtalnid at a&glM trm 70 to 120 dsgrM* imis« obtaimd with a SCO
fUp3K% 2 ttmn rapraaantatl'VB data obtaiaad nith a ^OOnilcro*
axposure* The half^wldtkia of tlia paste oibaarvad in tka aKparl*
^MOPlAd ganemlljr from 1*8 to 3«0 alXliffitova^ oorvaajMndlliV to
(il3s«adi of 2/6 to 23 teir* tha paak iUMb <«• doa to a ooibin*-
tian af targat thldmifla ttad allt qptniaic*
Ox UM praoanaa or oaxoon asxi (BygMi ui vo VHPfai^y
aaaa Irvala of Ca^ eotOI avt %a aJboarwrf at oortalA m«c3m aiaoa tliar
mam Mated ligr Inkoaao proton fvmm ffo* tte G^Cd^pXl^ and
O^(dfl))0-'^ raaotiona* This alttiatlaii is mM olaar In Tlgwo 2 bgr
tte latonaltor of tha proton ptMsi ooivaipondte to Iha fianaitlfln of
tte groMd atate of G^« IkliSo II tabuSataa tha data atealng teoatvo
of oax^fln and oigriMi yaaatiow*
All le^la of Gif»$ wnn AteNrarad at tiw ^-dagfoa angla of ilbnai^
wtian boamaM of m mtema teakgiiw—t of protam fraa Al^(d,p)Al28
raaetlona in the aliHlsiai foil oovoriag tha platoa* At anall angloa of
itteavwtl<aif the madbar of danterona aoattertd into the apootrogmpli
hi|l^«
i^liitw OOOf A ,9l9rpiT. waaivar mff 'ii> iMtlimnb\ tilt if^JNr fiKTiXtmii
prH—iqwwppp K^rois woa tot jubd AXJfilo 9t ktm wm riiwiipi dnXlnt
(£«r«X T« fi(«C toui ,d^«S «OtUS ,8X.O «{^ •# tai •#•#• fta«B>Q «» •#
IXA .aCwriiC rM SM boi «iiS.C «i&*S «^.S «^.X «ca«I tc^ o? yUtaHp
•MNOIPBI
•# HtftwUfiBMi ^vnToiJtiXJte 0»C 0^ fi«X w»A yfilmna^ tmttmr tarn
WMhiMo A o# iMh MV d»blw iCMi «fr .iriii CS d# df te i^msio xapnm
bM ^0(^«b)^9 9di moA iqpMB MNr^r MrainI yfi b«fMB
1» ftCyii Miei^b*^ «ifi^ #» b«w«etfo •!•» ^40 1« ftroroX XXA
^jU(q«b)tSxA msfA wmHmi 1e hwniiinifin^ mtufnt as U vtMMtf mUim
^ taJtiM HMi ^A •sei^sfcr ad^ naHawia fJMt Mnteirfs miS tsl wnnl^wurt
•07 oixu hwnttaom «raivi6 10 vadns ati;: «:
-10-
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Ditft iQjMrtaK Bi^atiw of InttrfartuM tram
C^(d,p)C^ and 0^(d,p)0^'^ KMOtloni
KMetlon
3«12 Mrr 0^(0) yp, y^
3.i2 Iter o^''(o) 7-1/2®, 10®, 15*=*, 20°
3.3t Mwr c^(o) 70<>
2*96 Iter c^(o) 50«
t.6li Itov c^(o) h^
IQdla ibterrlRg thi angvlAr dlttoitovilcn of protons^ iNi
Bttlo fluid of tht »|JMU'<ifti«?<i nM ttrtod fk*ottm ta moi t«
tlw grournlHitato protcn ^^roun to bo o^oorfod at the «uai |il«M on iho
flioliHiilBhie plates at oMh caKle of «lb»enMtlan| ^ta in A^t oatsed
Iha aUier (iar^ troton gi««i» to vMala ateoat atatiomqr* Thla tvo-
oiwlJitad the nMNi for a nolidHUieli eorpeetion oanaed bgr a
Sftam pralOM groop appeartag at dlffsrant posltlom as ^a teniglm «f
ahaarwtiai «as imrlad*
To Insnrs that th»i« «aa no oNofl* in tlie tareat idiiofa ali^
hanm affooted the taftanaitiaa of the tSysermA proton groi^Mi diaplag Ite
aaaaaalfa moe at the 'mxiam anglaa, nownllatog rana wmm parlodl/*
oally mdi at an angla of 60 dagfaoa* the ana of the anriber of txmeka
•XX-
IX XltilT





.•*^-r (o)'f*-^ iil fiC«C
•or (0)^0 « t(.C
V (0)^1 tf H*t
•W (o)^) v«ilB«t
t ,«i#r«y lo MiMmtti#«ib ii«lsiaii «ir mtrtmh ^xm
•i an 00 an amifi bmHm wm ^m^rHtrnti il* to hr«n ttHa
9^ no oofttiT wt Sfif #0 tHW 'MKlb tcf o# tmtfm m&eivr a»aaM&iiw<a «il^
bowoo #oA ol olff^ |ael#orfoodii to oCin iioae » oo^Afq ^' ittti Bif iiit
'<ntt oMT .YumkiiN^o iteato tttannr o# «pwia mbJoi^ ^«9 <MCto tm
B xfl brntrm OBMoonoo oTyiA-bHot a tct t»oefT irtt bo^Afvifti
to oCiMM «l^ M mmJtSJimMt imnt/tUh #o yOwRnji (99013 aoivm
•bttm fum mMim imik
#^|li 4oiiftr M|«i# orf# ttl iiflOito OB tor oioi» #a(f^ onsnwl ^
# loHvft apujui tmiwm Urtoorfn «(# to ooUUaodiit «l# bo#o«tto otwl
iwr oMi iftUiDnntt ^aoCsM toohior od# #0 man orlaoooavo
to lodMB o# to OM oiff «ioo<|06 06 to oC^oi lai ^o ibM ^Uoo
«onrasr)07>dinr to t%-) fyn-»it!V^ r?»-.'i+/i a»vi to ttao l,h5- ftnd 2.2^-lfev Is-vola
'fas '^oiaory^ci i^T aoap'trlsrxi. i^arasiliain?; r'mt! wire nude with an expo«-
iire <jf f>00 mlcr'XJoulotnh.^. TabliS III wjl lines tli* method a»1 raaulis
of ^ho Tj-»mali«in»' prooedure. T-io rostLlts tn'tlo^to that thex« vas no
cnirn^e In the target*
It VAB also necessary to infltcTf* th^t a crwn^?? In -tti^s anis^ls o.f
nVTff^rvatlon, 9, 'ii'? n-7t char»,qo the soll<? an^lp «nbt«nddd by tho d«fli>-
in-' eUt.!i which a'M jiMt in ^t!%n\ oi" the rfiot^f^raphle plate- To
a«co^^li9h thig^ th<5 tari*f*t was rotated 90 :*fliTraf»®, frow
--b? dle<^re>oiw
fro.'a the bears axij? to * itf^ dei^r-^s^ b«tt*fier. runs f> and 6# A-- -^in ;-
;
se-sn frora t>»a dtsgran below
To f:pfcit cgrapn
at -Ij?^











taM At 'yO, 2iOy >0y 20, 10 69grm9
MonnlliliiK rw 2
Huns at (SO, «;?, hS, 3?, 2^, 1^
•ml
at 7-1A i *> dagrxa
HannllslRg ym^
»W 'Mli«iai> mn 6
BaM at 70, 90, 110, 120, 100, %
SoraalliiiiK rm 7
Total eoonta in ftovk)









this rotation did not (Aiaiifli thi araa of the twpftt which iiaa illtad-
aatad tgr tlia hmm •mn if tlia hmm had tean off oantarf hoiMrp&r, it
did ohant* the apparent width of the tiMMB spot as TlAwtd frw ttw apae*
traeraili* Sinoa tha intaneiV o^ tha Tjaaks did not ohangi bataoan rum
$ tad 6, thla iadiaataa thit tlw apparmt width of tha bam apot did
oat affaet the aolid an^^la afbaaiiad t7 the atwotroj^ra^*
ill! gl 9immB UMt
•i^X**
in tXSAT
g»3t;3©:> 01 ,0S ,0C ,0a ,0^ f
»r ,n ,^ ,w ,^ ,oi *•
MMttb oe «oox «os£ ,011 «09 ,or tm
^imUJt mm dnliftr i^gwut «# 1i» ams «f» 9^^^ $m bH» MliaNt Aim
-11^
flfwvt 3 throng 21 Am ths crMrlwntol aainilftr Mt^rfttsttMi
plottBd trlth the eal0iilat«d Butltr varmmm The errors ahcwn yeaw—ill
tfai vUtiatisal eotntlag error* only, bM»<! or a standnrd dertttlon*
The tpeotrof^nph aooexyted TMirtielte vlth anKlmi lA ^fsm^* eith^^r alA
of the BOHlBil angS* 0«
The Boiler 9taxyB, aa plotted, are aot aofreeted for the dlf->
fieraaBa bataaan 6^^ and «^ ^^ er far the differaaaa bataaan the aoUd
aagla In laboffatory AnS solid angle tn cantayodT bbss eooordlmtaa*
Xhiag the fonaOaa^
sia % .A. "1 * Hlautafstt
--
*3 " Votflo
/SS ^-d in c« ^ ^
*«»«Ub
and







mm gata the follaalnsr reetilta for the tenth axaitad level at 3*2i2 Usrt
_ ,«-—«« ^^ l>b
10^ 9^ir 17 "o::5i
5CP 1|8* l»9» 1*^ 12 • 0.967
•nol^Afrtb h'ittmtiw m m hmmi ^yfm tfWBtnm jiillwwn ZmtHlitaim «f^
*9 ftf^nA ImxJbmi •fC# ^
•lib tdi m) fcai—w— i«« «» «W##tifi« m «Mr«m 'wiCtfvf mCT
^'^•rf' • jP P 41.0 itf ^1 ji^ ^





Tilt 9orf9timM far thi« state art lufMt, •im* it haa tte
IflMiat Q-<vmla»« Ovw the rai«i of iBtavMt, d • 10^ to ^C^, nhoro tbo
wtacUm ooetor, both oorpaotions «yt ONftllBr than tho •rror liitw4m>4
1^ tho noBOgmn*
Qtm iM<ihiii'Btiiirt iMroMitor ia th» ealoiilatlfin of tho oim;ii1up
dtttrlhntioR In tho Hvrtlov thooiy la tiw Interaotion radlw^ r^*
hM atatad Itet Oaaor'a^^ teaolA
r^ - (1.28 A^^ 1.7) X KT^
fivM a sadlaa whleh nlXl nonaillr ^nm^aet wSum ditentimtlona of
^ n • Thtfl fonada glroa Tq • 6.0 x ICT^ om. for Oa^» The ro-
a«lta of this oxporlamt Inilsato that no ons ipalue for r^ vill 1m4
to wAum valoaa ^ j2 ^% thor«foi«, ^w experlaa»tal data ham boon
iBtad with Btrtlor otorrtia omplesgriBiS 1*0 * ^•^ '^^ 7*0 on Flgofaa 3
n*
The axporl3K>ntal data on Pigupaa 3 throu^ 21 haim ba«n Intor-
aa fblloaot
flirvpta 3 and b illuotmta the imnind'-state distrilration* It
ia aharaatoriaad by^^ " 3f 1*0 * 7*0 mrovldea tho boat fit*
Tho O.l^ttwr lo^l Is no^ llltwtratod. Tho atato «aa dataetad
at tho Indloatod onorsf bat naa olbaonvod with sueh lew tobonii-t^ ^lat
tho aai^tdAr dtstrlbntloit could not ba datondnod*
Ficfwaa ^ and 6 illoatsmto the l«li><4iirr Iswal dlstrlbutl^. It





tmml •ran aj«:^ i«^ilMiht«;>:» j^.j ^ *rt:v i -is*??-, 4^-j \. ^ ••aX«r ivptatf i>#
•16-
flgurti 7 and ^ ill«>tr«t« th» 1«^^9<-Urr ytml distribution. It
is prob«bly an ^^ - 1 dlatrlbution; r^ • 6.0 nrorldat th» b«»t nt.
Figvon** 9 and 10 llluitmte the 2«2^]irf lnvtl distribution*
Tt la chsracterltad ^ jf ^ • li r© •6.0 prorvld»« tht bast fit.
Figurat n and 12 illuitrat* the 2.hCMIi¥ Uml distributicm.
It la ohAraateriaad bgr^n * ^*
Figures 13 and Hi Illustrate t*» 2.''l-*v 1#vsl distribution.
It is nrobsbly an ^^ • 2 distribution! hoswver, "Hib fit is soranfhat
utHLgBOUB at both mluss of r^.
Figure K illustratss th«» 2*96«.Mbv 1ml distrlbutioii. No
dat«rnlnatlon of j^„ is tteasible. Th« taymmtry about 90 dagraaa
•uggatta that atritypin^ action tskss nlaos In tha formtian of this
lo^lf but it does net mppMr to be the characteristic "Butler" igroe.
Fifwas 16 and 17 illustrste the 3,2l!-Mw level rfl^tribution.
It is nrobftbly an^„ • 2 distribution i the fit is aiibiguous eith
r^ • 6«0»
Figuree 1^ and 19 illustrate the 3*32«ll»y Isvol distribution.
The data do not justify the MslgBwnt ot J^ ^m There Is doiibt
tihsther the ohareeterlstlc "Butlsr*' tyt» strioptaf takes plaoe in Ite
fomation of this leiwl* For eanptrlson only^ jS- ri " ^ curves are
shorn.
Figures 20 and 21 illustrate the 3«h2-*v li»v»l di«itrlbution.
It is probebl^f an ^^ • 2 distribution, but the fit is poor. The
assignment of JZ^ nl^iiht hate been W0r% definite h»d the lerel not
^beeured at 30 anr^ 3^ defraes.
»jlsl|^^i»«tf w^i t«ftit9««t 0*d <* 0^ |n«^#vtfl«#»iib X * d^ Aft xli4ad9tqi 9€
•flBj:#iian9clb XorctC laHiC^S west ggyirwBtfl StC bfi« Xj. apDiKI
tflrinnit d ^n adt ^•[(•TMert taoi^vcrx^cib ^ • ^^^ lis yfi^aivm ti &J
iM»^w-^w., 0^ a-.- .-fit. v7i3c;-iv>Tsa ..r.
.fljnyiiy? BX »^^o mHlPHpym>
•fiatcijcmricib X«yaX v«li^l$.t. QTU s^rjrxJeuXXi tX teji diX suvnsJfi
rfliw wMqOdhui wl in iX* taaiiaitifJtb fi - „ Vos Tt<^«k>-ni «i ^Z
•aeii4«ctr»«£& X«r«£ TiK-SCC adi •JM^wXXi 9X btm ^S MW^
MlN»b dl mmS •„V t« tniii|»fi|n .pit^ t^l^vt ^00 ob a^tf) «fT
•«• ••mn* C * ft ^ t^fl^ iiMJhESiaM 10^ •Xsrif afiiit )e irold-Mreol:
•mlivtfta^fh Xw^ftT «^-Q4.r M» ^HmHtrlU X9 htm OS ••wilV
nrfr .^MKT tl #jn «i# tfncf ^mMMtlvrfiib S • it^ <** xfidmSmq el ^I
ipm Umd mm b«f mamnm wwm m§t maii 4^M n^ ^ &tmm^mm
-17-
Ttblt IV tabtilates the aasif^wiRts of sfdji md parltj t e thi
•tfttM oif (Ur^ oMte 10 a T«8ult of the oonelnaiianii (frawn aborrR,
Tha Intensity of the nMiki fir»i thu imrlotHi l<*v»l« at their
flutiaa naa oooparad with tha intaasity of the ip^roond atata at
« UO dagreaa, in or<^r to ealevlate the rolatlTB differential oroaa
aeotions. theaa raXati^e croaa aaationa and the anglj» at trhioh they
vara eoarnared are tabaXatad la Table T^o In thasa QaletLLBtiona^
aoXid-angle oorrectionR laire n«ed to correct for the different loea-
%tmm ef the rvreten gro«rr»i« The nolld-nngltB) correotiona nere taken
trmt a etirve T>reparad 1^ S* 7« ZtananMiny Jr, of thia laboratory*
An atteiirit «aa aade to datendne abaolute arose eeotiona by
•eapariaon of t^m e^aeread Intenaitiea of the (d,n) reaetlona with the
lAtenaity of Rutherford aeatteriair of ^•0»M»y alpha««artlel»a by Ca'^.
Thia proved not to be noaaible with the ^Id-^cked targeta amiilahla,
baaauta the peak of the alpha-^rtielaa scattered by gpiiA ma Hide
•Hough to obaeure the Ca'^ peak*
The Bvtler ctmrea, aa oalettlttad^ rapreaent only the an^nilor
diatributiona* A aadtlplylar factor -naa required to apply to each
oaleulated eurva in order to oateh the aayJWMi to the iiBy1.iiw of the
experlnental data* The factor for th«^ 2«1>0-Ito7 XiTal waa obtained by
aatehing the Butler c\unp^ to the aacperlaBntal data at d *• 10 degreea*
The faetora are liated la Table V. The factors are norgnaliiad ao as
to be equal to isiity for the ^^ *• 1. r^ • 6.0- Btitler c^rte* A »oli<^-
n ' '
angle e<»*reeti<m naa aade*
ufmmmfnv^^j »»*«l.
?ii*f.
.»•>•,«.>...,*• ^^ 1^.. «^. rw fA:t*vn«^%A
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rji-^ iBymX /n ^
ChrooBd State 1 6.0
• 1 7.0
1.1i>Mbt t«T»l I 6.0
• i 7.0
l.^'Jtv Lervl & 6.0
• % 7.0
• t 7.0
2»f$-%T Uiy%\ 1 6.0
m 1 7.0
i4iO»mr I«ir*l • 6*0
•
• 7.0




3.2l»-li»T 1*^1 1 6«0
N t 6.0
IT t 7.0
J.32-ttrr Lnvl 1 6.0
• 1 7.0
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Afn—wiit with th» But.l0r thncpry nwrnwrn ftdaqta%» to astign
^luts ot £ ^ with •turtnee to th(» dintrlbtrtloni for tho groond
•tftti and flwt flv« exeltod lufVlM, with th© eseotr^tlon of tho first
•asltod ffttta* AM9\fgamnt of
^f, to th« di strlbtrtlono for th» imet
fl^va meoltiNS statot la nuiahat dvbimm*
It la anphaalaad that no unlqtiB -valw of r^ x«atilts In noal-
tl<va dataminitlona of ^„. tt la further no^od that thoaa atataa
aaalgnad £^ • 1 wara boat fitted hy r^ • 6»0, -nharaaa tha grovnd
atata, tmBignrJ J2 ,^ - 3, and tha a.Bi;- and 3«2lt-)iiT Irvala, with
protebla Taluaa of Jl^ • 2^ ara boat fit \isf • Higher r^.
It la eonoludad that tha Bntlar thaory la not oonpXata enoogh
in all caaaa to aalai toMiMLgiraiia aaelgwauta of j2j^* It appaara that
a Bora alaborata traatoent la naoaa«;ary«
20
TobooMOD haa davalopad an nxtonalon of the Butler theory ^
•analdarliwr the effect of Coulori^ and m»lRar InteraetioiMi. Tha
Coolon^ effeet voul/! aaaa to be aaall, alnoe tlie b<Mfeardliig energy of
6*7 ^fer In eenter-of-Maaa eoardinataa vaa a)Mr?e tha Coolairt) barrier
of '>«6 Iter, Hoae^wrr, only a slight ahlft of the maadjai of the thao->
letloal eurtea la reoulred for good agreaamt with experiasnt*
Aecording to Tdboeaan^ the Cottlaafe interaction tendi to aove
tlw HUtlaa to larf;er anglaa and broaden the oaaka and to fill the
ipaUeya betaeen the priaary and aeoondaiy naxlHa* Hopever, tba
nnslsar interaetion tenda to diaolaee the peato teaavd aaaillar angles
tvxli «n^ lo nDjt^0«o3B 909 iisxn ^BLsnf"^ nm^toKB mH^ Svnt taut atfAJ'S
-iisoq; at iUJLxniiri ^i ^o (srlBv muplim on ^ahj DGoxBACtqiBS at ^X
xi^^ar (Kioreo. irae4«as«t ^«
-tiy^vS aril fxis «i « ,j^ btOSlacA «ctfalt
•qI rradslff ft ^ Sit iMcf cnrt «S • g^ 1» 8«rl«r nMttfMq
ifipaivs at«CqM»9 #OR •! t^Afi^ t^litM mli Suit btfacrXooDa •! tl
#«(# e%s0c^« II vii^^ •Smeifi^n— wuei/^UIamr mim e& tMAo lit nk
^ Titirtt 'r«>r?M? eif/f *to aoltff«#K» M bt^offfTib tail OMoedbT
lo rs'iaoa solftiifldmtf «!1 9mta^llmm atf «# ••• btirov iotflla dtmltnQ
ymtr^ Amtao^ mi^ owmfa wmt a^fRft>bme« aaan-'io-'n^iiaa fi!^ v#? T.d
HM(f# aifU lo aaixaa ari 1(o cH/ris jf;-,iXe a xiao ^tmrmmi •rm d*^; to
•JtxflBHaipca d$tw ^fiiBa«i|a bws m^ b«ilirp«i «1 MPrvro Jtaol#vi
avQM 0^ ilmatf nDJ^^os^a^nl nnaxaoO orfu ^saROoifoT ojf sRXvVdw^
aii# Ilil j nam shoqq saj a^oaorxtf ooa aiuina laarxsi o? ODixaB ailt
iK£t ^Yvraaell •aiJbMMi 'CKibmaaa boa tvok^kt «fl inuij aef «xa£Xar
aafaea wtXtmm b%mmi miami arf# iaaCeralb oi wbtmi ml0mmitil tamtt
-al-
and to fliki thSB iMM broftd* A Miehine ealeuIntloR is raqulred to
find the predietftd ooeition of thfli ivinary nucimi accoi^ing to the
21
theory of Tobocnam •
Th» data of this eacnariimii wke afailable for sttK^ tha
aninil^i* distribtrtloni of tha f^rormfl ntate and aix «Exeltad l^rala
nhioh aw»ar to haua almoat nara ttrtming-typa distrlbutioiu* It
is boliatad that tha a'^dltional nork naoaaaaxy to aate a nehina
oalenlation would ba narrentad in ordar to dataralna to nhat <l»ci«a
Tobooaaa'a thaoiy aipraaa aith exparinant*
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